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(54) PSEUDO PATTERN PROCESSING CIRCUIT 

(57)Abstract: 

PURPOSE: To prevent generation of a bright spot 
conspicuous on a screen caused by a noise signal 
applied to eliminate a pseudo pattern when the 
luminance level of an input image signal is low. 
CONSTITUTION: An error diffusion processing circuit 28 x 
has an input level detecting circuit 60 which detects the 
luminance level of an input image signal, a pseudo 
random pulse generating circuit 62 which outputs a noise : i 
signal whose noise level is-+k, 0, -k when the detected 
output is a set value or more, and outputs a noise signal 
whose noise level is 0, -k when the detected output is 
less than the set value, and a correcting addition circuit 
50 which adds a noise signal outputted from the pseudo 
random pulse generating circuit 62 to a signal in the 
error diffusion processing circuit 28, and when the luminance level of the input image signal is 
low (when a screen is dark), the noise level of the noise signal to be added to the signal in the 
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error diffusion processing circuit 28 for erasing a pseudo pattern is made 0, -k. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] an error diffusion-process circuit [ in / in this invention / displays, such as a 
plasma display panel (PDP) and a liquid crystal display panel (LCD), ] - setting - false - false [ for 
mitigating the crest ] - the crest - processing — a circuit - it is related. 
[0002] 

[Description of the Prior Art] Recently, the PDP display attracts attention as a thin shape and a 
lightweight display. It is a direct-drive method by the image input signal by which the conventional CRT 
drive methods completely differ and the drive method of this PDP indicating equipment was digitized. 
Therefore, the brightness gradation which emits light from a panel side becomes settled with the number 
of bits of the signal to treat. 

[0003] PDP is divided into two methods of AC mold and DC mold with which fundamental properties 
differ. Among these, although property sufficient about brightness and a life in the AC mold PDP was 
acquired, about a gradation display, there was only a report to an a maximum of 64 gradation display on 
prototype level. However, the technique of 256 future gradation by the address and the display discrete- 
type driving method (the ADS subfield method) is proposed. 

[0004] By this AC drive method, since the number of bits of the address period as a preparation period 
which carries out lighting luminescence of the panel within an one-frame period increases the more the 
more it increases the number of gradation, the Sas Tin period as a luminescence period becomes short 
relatively, and the maximum brightness falls. Thus, although luminescence brightness will increase if 
the number of bits of the signal which luminescence brightness falls and is treated conversely is reduced, 
although image quality will improve if the number of bits of the signal to treat is increased since the 
brightness gradation which emits light from a panel side becomes settled with the number of bits of the 
signal to treat, a gradation display decreases and deterioration of image quality is caused. 
[0005] then, the case where the video signal of the same level inputs continuously while these people 
reduced the number of bits of a backward acting signal rather than the number of bits of an input signal 
as shown in drawing 3 and making the shade error of an input signal and luminescence brightness into 
min — false — the error diffusion-process circuit 28 which can prevent that the crest occurs was 
proposed. 

[0006] In this drawing 3 to the output side of the load circuits 40 and 41 of the error detector 35 While 
the pixel [ the pixel in front of h lines ], for example, one line, perpendicular direction adder circuit 31 is 
connected through the h line delay circuit 36 which outputs the reappearance error E (i, j-1) produced in 
the past from the original pixel A (i, j) The pixel [ the pixel of d-dot ago ], for example, 1 dot, horizontal 
adder circuit 32 is connected through the d dot delay circuit 37 which outputs the reappearance error E 
(i-1, j) produced in the past from the original pixel A (i, j). 

[0007] The diffusion output signal quantized by the bit conversion circuit 33 by n bits by delivery and 
this bit conversion circuit 33 in the diffusion output signal which incorporates and diffused the error by 
said perpendicular direction adder circuit 3 1 and the horizontal adder circuit 32 is changed into m (<=n- 
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1) bit, and is outputted to PDP as a driving signal from the image output terminal 34. 
[0008] When the video signal of the same level continued and inputs into the video-signal input terminal 
30 the way things stand, In for example, the case as the 8-bit original pixel video signal inputted 
continuously on the same level as 55H, 55H, — , 55H false [ false PDP is a regular repeat pattern since 
the error load output value outputted to the 36 or d dot delay circuit 37 of h line delay circuits turns into 
the same value which continued, respectively from the load circuits 40 and 41 ] -- there is a trouble of 
displaying the crest. 

[0009] In order to remove the crest, the pseudo-random pulse generating circuit 52 is formed further, 
then, false [ this ] - It is based on the pseudonoise signal (for example, 2-bit signal) which this pseudo- 
random pulse generating circuit 52 inputted into the pseudonoise input terminal 54 at random. Noise 
level generates the pseudo-random pulse train of +k, 0, and -k (k is the one or less forward real number), 
and is adding this pseudo-random pulse train to the signal in the error diffusion-process circuit 28 
through the amendment adder circuit 50. For this reason, even if it is the same value which the level of 
the original pixel video signal to input followed, fluctuation is possible for the image output signal 
(driving signal) outputted to a display panel (for example, PDP), and it does not become the same 
continuous value from the image output terminal 34. therefore, false [ in a display panel ] — the crest's 
generating can be prevented (control). 
[0010] 

[Problem(s) to be Solved by the Invention] However, the noise level of the pseudo-random pulse train 
which occurs in the pseudo-random pulse generating circuit 52, and is added from the amendment adder 
circuit 50 by the above-mentioned approach was unrelated to the intensity level of an input video signal, 
for this reason ~ the screen (screen where an image is dark) where the level of an input video signal is 
comparatively low ~ false — the crest — elimination - the noise level of the pseudo-random pulse trains 
added to the sake was [ the part of +k ] brightly conspicuous, and there was a problem of reducing image 
quality. 

[001 1] that by which this invention was made in view of the above-mentioned trouble — it is — false — 
the crest - elimination - it aims at an unnecessary bright point being made not to be displayed on a dark 
screen by the pseudo-random pulse train by controlling the noise level of the pseudo-random pulse train 
added to a sake according to the intensity level of an input video signal. 
[0012] 

[Means for Solving the Problem] false [ by this invention ] — the crest — processing — a circuit - with 
the reappearance error adder circuit which adds the reappearance error produced more in the past than 
said Hara pixel to the inputted video signal of a n-bit original pixel The bit conversion circuit which 
changes into the signal of m (<=n-l) bit the diffusion output signal outputted from this reappearance 
error adder circuit, and is outputted to a display panel, The error detector which detect the difference of 
the amendment intensity level beforehand set to brightness gradation amendment of said display panel, 
and the diffusion output signal outputted from said reappearance error adder circuit, and outputs by 
carrying out weighting, In the error diffusion-process circuit possessing the delay circuit which the error 
load output signal outputted from this error detector is delayed by the predetermined pixel, makes it a 
reappearance error, and outputs it to said reappearance error adder circuit When it is beyond the set point 
that the detection output of the input-level detector which detects the intensity level of said input video 
signal, and this input-level detector set up beforehand Based on a pseudonoise signal, output two or 
more noise signals including the noise signal and the noise signal of 0 or less level beyond at least 0 
level, and when said detection output is said under set point The pseudo-random pulse generating circuit 
which outputs the noise signal of 0 or less level of said two or more noise signals based on said 
pseudonoise signal, It is characterized by coming to provide the amendment adder circuit which adds the 
signal outputted from this pseudo-random pulse generating circuit to the signal in said error diffusion- 
process circuit. 
[0013] 

[Function] An input-level detector detects the intensity level of an input video signal. When it is beyond 
the set point that the intensity level of this input video signal set up beforehand, (the part which is not 
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darker than the set point in an image screen) a pseudo-random pulse generating circuit Based on a 
pseudonoise signal, the noise signal including the noise signal (noise level is the pulse signal of +k) and 
the noise signal (noise level is the pulse signal of 0 and -k) of 0 or less level beyond 0 level of plurality 
(for example, three kinds) is outputted. These noise signals are added to the signal in an error diffusion- 
process circuit by the amendment adder circuit. 

[0014] For this reason, since fluctuation is possible for the data with which two or more noise signals 
(noise level is the pulse signal of +k, 0, and -k) outputted from the pseudo-random pulse generating 
circuit were added to the signal in an error diffusion-process circuit, and continued even if it is the same 
value which the intensity level of an input video signal followed, it has prevented that a regular repeat 
pattern is generated in a diffusion output. 

[0015] When the intensity level of an input video signal is under the set point, a pseudo-random pulse 
generating circuit outputs the noise signal (noise level is the pulse signal of 0 and -k) of 0 or less level 
based on a pseudonoise signal (part darker than the set point in an image screen). These noise signals are 
added to the signal in an error diffusion-process circuit by the amendment adder circuit. 
[0016] Thus, when the intensity level of an input video signal is low, since the level is 0 or less (level is 
0 and -k) level, all over a dark screen, it is lost that the bright point by the noise signal arises of the noise 
signal which outputs from a pseudo-random pulse generating circuit, and is added to the signal in an 
error diffusion-process circuit, and it can improve image quality. 
[0017] 

[Example] false [ by the following and this invention ] — the crest « processing - a circuit — one 
example is explained using drawing 1 . Let the same part as drawing 2 be the same sign. 30 is the video- 
signal input terminal of the n-bit original pixel A (i, j), and this video-signal input terminal 30 passes 
through the perpendicular direction adder circuit 3 1, the amendment adder circuit 50, and the horizontal 
adder circuit 32, carries out processing which reduces the number of bits by the bit conversion circuit 33 
further, and is connected to the image output terminal 34. Said perpendicular direction adder circuit 31 
and horizontal ddder circuit 32 constitute the reappearance error adder circuit. 
[0018] 60 is an input-level detector which detects the intensity level of the video signal inputted into 
said video-signal input terminal 30. 62 is a pseudo-random pulse generating circuit. This pseudo-random 
pulse generating circuit 62 When it is beyond the set point that the detection output of said input-level 
detector 60 set up beforehand Based on the pseudonoise signal inputted into the pseudonoise input 
terminal 54, two or more noise signals including the noise signal and the noise signal of 0 or less level 
beyond at least 0 level are outputted. When a detection output is said under set point, based on the 
pseudonoise signal inputted into the pseudonoise input terminal 54, it is constituted so that the noise 
signal of 0 or less level of two or more aforementioned noise signals may be outputted. 
[0019] For example, when an input video signal is 8 bits (256 gradation), the set point of the pseudo- 
random pulse generating circuit 62 is set as 4 bits (level of 16 gradation). And when the pseudonoise 
signal inputted into the pseudonoise input terminal 54 is 2 bits, the pseudo-random pulse generating 
circuit 62 outputs a noise signal as shown in drawing 2 (a). 

[0020] Namely, when the detection output of the input-level detector 60 is beyond the set point, based 
on the pseudonoise signal "00" inputted into the pseudonoise input terminal 54 at random, "OP, "10", 
and "11", as for the pseudo-random pulse generating circuit 62, noise level outputs the noise signal with 
which "0", "0", M +k M , and "-k" corresponded. Moreover, when the detection output of the input-level 
detector 60 is under the set point, based on the pseudonoise signal "00" inputted at random, "01", "10", 
and " 11", as for the pseudo-random pulse generating circuit 62, noise level outputs the noise signal with 
which "0", "0", "0", and "-k" corresponded. 

[0021] Other circuitry is the same as that of drawing 2 , and the error detector 35 is connected to the 
output side of said horizontal adder circuit 32. This error detector 35 consists of load circuits 40 and 41 
which output the error weighted signal which made predetermined weighting the error detecting signal 
which outputs from the adder circuit 39 where the data of the amendment intensity level for brightness 
gradation amendment calculate the sum of ROM38 by which setting storage was carried out, and the 
amendment intensity level set up by this ROM38 and the diffusion output signal outputted from said 
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horizontal adder circuit 32, and output an error detecting signal beforehand, and this adder circuit 39. 
[0022] Said perpendicular direction adder circuit 3 1 and horizontal adder circuit 32 have combined with 
the output side of the load circuits 40 and 41 of said error detector 35 through the h line delay circuit 36 
and the d dot delay circuit 37, respectively. Said h line delay circuit 36 is what is delayed h lines in the 
error load output signal outputted from said load circuit 40. From the original pixel A (i, j), the 
reappearance error about the pixel in front of h lines (The for example, reappearance error E (i, j-1) 
which arose in the past at the time of only one line of h= 1) is outputted. Said d dot delay circuit 37 d 
dots is delayed in the error load output signal outputted from said load circuit 41, and the reappearance 
error (for example, the reappearance error E which arose in the past only 1 dot at the time of d= 1 
j)) about the pixel of d-dot ago is outputted from the original pixel A (i, j). 

[0023] Below, an operation of the example shown in drawing 1 is explained. Two brightness gradation 
performs density modulation, vision top false gradation is made in a small field with a certain breadth, 
and many gradation is obtained. It explains in more detail. 

A (i, j) : input pixel value in front of the input pixel value of A (i, j-1): 1 line of the present processing 
object (in the case of h= 1) 

The input pixel value of A (i-1, j): 1 dot ago (in the case of d= 1) 

If it is the error load value of the diffusion output pixel from h: 1 dot before [ of error load value delta ] 
the diffusion output pixel from before delta v:l line, the sum will be taken for the diffusion output signal 
and the data from ROM38 which were inputted into the error detector 35 in an adder circuit 39, and an 
error output signal will be acquired. 

[0024] This error output signal in the load circuits 40 and 41, respectively Kv (<1), It is set to error load 
output signal deltav to which weighting of the Kh (=1-Kv) was carried out, and deltah. It inputs into the 
one-line delay circuit 36 (in the case of h= 1), and the 1-dot delay circuit 37 (in the case of d= 1), is 
included in the original pixel A (i, j) in the perpendicular direction adder circuit 3 1 and the horizontal 
adder circuit 32, and is C(i, j) =A(i, j) +deltav+deltah. It becomes. 

[0025] In addition, C (i, j): Diffusion output pixel value deltav=Kv[ of the present processing object ] x 

[f{C(i,j-l)}-Br] 

deltah=Khx [f{C(i-l, j)}-Br] 

f{C(i, j)}: Amendment brightness Br to C (i, j): It is a luminescence intensity level. 
[0026] The diffusion output signal quantized by the bit conversion circuit 33 by n bits by delivery and 
this bit conversion circuit 33 in the diffusion output signal which incorporates and diffused the error is 
changed into m (<=n-l) bit, and is outputted from the image output terminal 34. Thus, moreover, a 
smooth response is obtained, without incorporating an error, and diffusing a original image input signal, 
and luminescence brightness falling with the signal of the number of bits smaller than a original image 
input signal. 

[0027] Next, the amendment adder circuit 50 is adding the noise signal outputted from the pseudo- 
random pulse generating circuit 62 to the input signal by the output side of the perpendicular direction 
adder circuit 3 1 for every dot or Rhine. The input-level detector 60 has always detected the intensity 
level of the video signal inputted into the image input terminal 30. The noise signal with which the 
detection output of the input-level detector 60 outputs the pseudo-random pulse generating circuit 62 by 
beyond the set point and the following is different. For this reason, when it is the case where the 
intensity level of the original pixel video signal (for example, 8 bits (256 gradation) video signal) 
inputted into the video-signal input terminal 30 is beyond the set point (for example, level of 4 bits (16 
gradation)), and the following, it divides and explains. 

[0028] (1) When the intensity level of an input video signal is beyond the set point, as shown in the left- 
hand side of drawing 2 (a), based on the pseudonoise signal "00" inputted into the pseudonoise input 
terminal 54 at random, "01", "10", and "11", as for the pseudo-random pulse generating circuit 62, noise 
level outputs three kinds of noise signals with which "0", "0", "+k H , and "-k" corresponded. For this 
reason, even if it is the same value which the intensity level of the original pixel video signal inputted 
into the image input terminal 30 followed, fluctuation is possible for the data which continued by adding 
three kinds of noise signals with which the noise level outputted from the pseudo-random pulse 
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generating circuit 62 differs, and it prevents that a regular repeat pattern is generated in a diffusion 
output, therefore, false [ in PDP ] the crest's generating can be prevented (control). 
[0029] At this time, the pseudo-random pulse generating circuit 62 Based on a pseudonoise signal, 
generate a random pulse signal (noise signal) with the period (for example, period 524,287) of 
predetermined die length, and since the count of an appearance of +k in this period (H level) and -k (L 
level) is equal Total of the data when performing amendment addition in the pulse number period of 
524,287 and total of the data when not performing amendment addition become equal, and the amount 
of amendment addition of image data is **0. 

[0030] (2) When the intensity level of an input video signal is under the set point, the pseudo-random 
pulse generating circuit 62 outputs the noise signal whose noise level is two kinds to which "0", "0", "0", 
and "-k" corresponded based on the pseudonoise signal "00" inputted into the pseudonoise input 
terminal 54 at random, "01", "10", and "11", as shown in the right-hand side of drawing 2 (a), since 
forward level is not contained in this noise signal - false - the crest — elimination — the noise signal 
(random pulse signal) added to the sake does not serve as a point bright about all over a dark screen, and 
image quality can be improved. 

[003 1] Although the pseudonoise signal inputted into a pseudonoise input terminal at random was made 
into 2 bits in said example, this invention is not restricted to this and can be used also about cases other 
than 2 bit. In said example, moreover, a pseudo-random pulse generating circuit As shown in drawing 2 
(a), when the detection output of an input-level detector is beyond the set point It is based on the 
pseudonoise signal "00" inputted at random, "01", "10", and "11." Noise level outputs the noise signal 
with which "0", "0", "+k", and "-k" corresponded, and when a detection output is under the set point 
Although it constituted so that noise level might output the noise signal with which "0", "0", "0", and "- 
k" corresponded based on the pseudonoise signal "00" inputted at random, "01", "10", and "11", this 
invention is not restricted to this. 

[0032] for example, when the detection output of an input-level detector is beyond the set point, a 
pseudo-random pulse generating circuit Although noise level outputs the noise signal with which "0", 
"0", "+k", and "-k" corresponded like the case of drawing 2 (a) based on the pseudonoise signal "00" 
inputted at random, "01 ", "10", and "11" When a detection output is under the set point, as shown in 
drawing 2 (b), you may constitute so that noise level may output the noise signal with which "0", "0", "- 
k", and "-k" corresponded based on the pseudonoise signal "00" inputted at random, "01", "10", and 
"11." 

[0033] Although a reappearance error adder circuit is constituted from a perpendicular direction adder 
circuit 3 1 and a horizontal adder circuit 32 and the amendment adder circuit 50 was inserted between the 
perpendicular direction adder circuit 3 1 and the horizontal adder circuit 32 in said example, this 
invention is not restricted to this. For example, a reappearance error adder circuit may consist of a 
perpendicular direction adder circuit 3 1 or a horizontal adder circuit 32. Moreover, what is necessary is 
just to establish the amendment adder circuit 50 in the proper part which can add a noise signal to the 
signal in the error diffusion-process circuit 28. For example, you may make it insert the amendment 
adder circuit 50 in drawing 1 between the output side of the horizontal adder circuit 32 or an adder 
circuit 39, and the load circuits 40 and 41 between the video-signal input terminal 30 and the 
perpendicular direction adder circuit 3 1 . 

[0034] Although said example explained the case where a display panel was PDP, this invention is not 
restricted to this and can be used also about the case of display panels other than PDP (for example, 
liquid crystal display panel). 
[0035] 

[Effect of the Invention] A reappearance error adder circuit (for example, the perpendicular direction 
adder circuit 3 1 and the horizontal adder circuit 32), the bit conversion circuit 33, the error detector 35, 
and delay circuits 36 and 37 are provided as mentioned above, false [ by this invention ] - the crest — 
processing — a circuit — Since this error detector 35 detects the sum of an amendment intensity level and 
a diffusion output signal, carries out weighting and is outputting it to delay circuits 36 and 37, moreover, 
a smooth response is obtained by the signal of the number of bits smaller than a original image input 
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signal, without luminescence brightness falling. 

[0036] and the intensity level of an input video signal on the screen where it is not [ beyond the set 
point ] dark Two or more noise signals including the noise signal and the noise signal of 0 or less level 
with which the pseudo-random pulse generating circuit exceeded 0 level are outputted. Since two or 
more noise signals which the amendment adder circuit 50 outputs from this pseudo-random pulse 
generating circuit are added to the signal in an error diffusion-process circuit Even if it is the same value 
which the level of the original pixel video signal to input followed, and it does not become the same 
continuous value from an image output terminal. [ the image output signal (driving signal) outputted to a 
display panel (for example, PDP) ] therefore, false [ in a display panel ] — the crest's generating can be 
prevented (control). 

[0037] furthermore, prepare an input-level detector and the intensity level of an input video signal on the 
dark screen of under the set point Since a pseudo-random pulse generating circuit outputs the noise 
signal of 0 or less level of said two or more noise signals and this noise signal is added to the signal in 
an error diffusion-process circuit by the amendment adder circuit false — the trouble that the noise signal 
added in order to eliminate the crest serves as a bright point in a dark screen, and is conspicuous can be 
solved, and image quality can be improved. 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The reappearance error adder circuit which adds the reappearance error produced more in the 
past than said Hara pixel to the inputted video signal of a n-bit original pixel, The bit conversion circuit 
which changes into the signal of m (<=n-l) bit the diffusion output signal outputted from this 
reappearance error adder circuit, and is outputted to a display panel, The error detector which detect the 
difference of the amendment intensity level beforehand set to brightness gradation amendment of said 
display panel, and the diffusion output signal outputted from said reappearance error adder circuit, and 
outputs by carrying out weighting, In the error diffusion-process circuit possessing the delay circuit 
which the error load output signal outputted from this error detector is delayed by the predetermined 
pixel, makes it a reappearance error, and outputs it to said reappearance error adder circuit When it is 
beyond the set point that the detection output of the input-level detector which detects the intensity level 
of said input video signal, and this input-level detector set up beforehand Based on a pseudonoise signal, 
output two or more noise signals including the noise signal and the noise signal of 0 or less level beyond 
at least 0 level, and when said detection output is said under set point The pseudo-random pulse 
generating circuit which outputs the noise signal of 0 or less level of said two or more noise signals 
based on said pseudonoise signal, false [ which is characterized by coming to provide the amendment 
adder circuit which adds the signal outputted from this pseudo-random pulse generating circuit to the 
signal in said error diffusion-process circuit ] — the crest - processing — a circuit . 
[Claim 2] When the detection output of an input-level detector is beyond the set point, a pseudo-random 
pulse generating circuit When the noise signal of the level of the three-stage of +k, 0, and -k (k is the 
forward real number) is outputted based on a 2-bit pseudonoise signal and said detection output does not 
reach said set point false [ which comes to output the aforementioned +k, 0, -k of the noise signals of the 
level of the three-stage of -k, and the noise signal of 0 level based on a 2-bit pseudonoise signal / 
according to claim 1 ] - the crest ~ a processing circuit. 

[Claim 3] false [ which constitutes a reappearance error adder circuit from a perpendicular direction 
adder circuit and a horizontal adder circuit, and inserted the amendment adder circuit among these 
perpendicular direction adder circuits and horizontal adder circuits / according to claim 1 or 2 ] - the 
crest - a processing circuit. 

[Claim 4] false [ which constituted the reappearance error adder circuit only from one side of the 
perpendicular direction adder circuit 3 1 and the horizontal adder circuit 32 / according to claim 1 or 2 ] - 
- the crest - a processing circuit. 

[Claim 5] false [ which a display panel becomes from PDP or a liquid crystal display panel / according 
to claim 1, 2, 3, or 4 ] - the crest ~ a processing circuit. 

[Translation done.] 
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[0001] 
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DPii*gs#ag£ft-a^. d^PDPa^i^ 

gBiSr^ii, aaftocRTgBiWSraJiktt^JWroTJs 

ma. aaft^coh'-y bmu^xfeth. 

[0003] PDP{ia*^#tt^P=5:I.ACffitDC 
S<02*3$fc$HtMx4. -Itf>d^ A CSP DPT 

RHIft^&H IXU. KfliU^-Cft* 6 4 IMIftp* 

WttS (ADS^7-f-/H«S) fc«t4«3(W)2 5 6 

[00 04] i^ACIWnrcte, BSS**«Mi-tf 

iswit'. 1 7\s-mmftX'^*))szmm;Zit 
immnt lx<f>t vumfflcDt-y hwrnm* 

StefflM&WKTU S«c»dfl»«>tf * MB* 
[000 5] ZZX\ *iiiIlAI±, @3fc*-tJ:"3$:, 

tzttuz. n-uuwvmm^&im lxxij t 

[0006] Z(nm3tz}s^x. Mmnfnam»3 5am 
aniss4 0 . 4 icr>ta,miui. mmmA a, j) t 
Dh^^f ymcomm. mm 1 n ytum&z&tt: 
nmmE a, j - 1 j sraj*-r* >®®nis& 

3 6^LTSE^J!ll®:ilIK3 l**««Siia!:fct, 
fc. JIH*A ( i , j ) J: 0 d H -y Mr<oB*. mttf 
1 H y h*f{ta*»c4 tfe?SB»aE ( i - 1 . j ) * 

tMrt* d h 7 b3BSEiiiW3 Ti^tr^^rtUnJUg 
[0007] fri£Stt^rifi]jDmiiis&3 1 , yK^^ang: 

3 3tnt*7 h-Ca^^ilfcffiftai*^*. m ( 
n-1) h--yh^^tTB*Mai^Sl i 3 4*^PDP 

[ 0 0 0 8 ] ZVt * Tit, mm^Atim 3 0 tela] 

-uowvkmmwmfiiLxAji t^^-, Mxif. 
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itfPDP) A^^fcWRaj^fit^. (iBijft^) w§ 
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immmtx-oti-mm) ifrt%tft>, ±m 
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[0011] *%mt. iMcrfsm&izmttWzi* 
cox\ mmxffinzwzMzMx- ^tiimmyyw 
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xmrn-thztizx*), im^y? ^wxtz^x® 
v mm iz^mzw i v ^m^tiz, ztco^xoiz 30 

[00 12] 
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«0gftt7y^A/^xm(IlgS6 2{i:. UIEA^K^ 
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E ( i , j — 1 ) ) fcatfJU M^dK-/h®M[Hlffi3 

7i4, iuie?t*E]ss4 i36»fese^«ttiBimaj*«-9- 

£d H >/ hjI»*4t,0>T\ JKffiSA ( i , j ) J: 0 d 
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k # 14 1 H 7 h£lt»*fc£ tfcWSK&E ( i - 1 , 
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iff)Xoiztx, mt&xjjii^ztmmn-xn 

[0027] ort. ffliEJDSLlIlfS5 0(4. «R9^ 

m^tjDjtLTV^. A^^^ailfl]8&6 0(4. « 
B#s WffiA^aS^S 0 CA^l L^B^fi^WKU^^ 
ttWUt-CV^. J)HK7^rA/^Xfl4[sISI6 2{4. 

xjiwu®itim6 ocommmmfemvxtii^ffi 
frX'&jj-?mm^mm-&. zvtz*>. mm^ 
xj]$H-3 otzxjrt zimmtm^ (^j^fst'-y 

h ( 2 5 6RH) coWK^kMBlS* 
(Mitf 4 t'-y h ( l 6Pg|B) »l/\/H feUtWH^k 

[0028] ( 1 ) A*tt«fi#«HK^U5&«S5g«[ 

WK7>'^A^/^?I4EI»6 2«, 02 (a) cotfflS 
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•tbWm&m r 0 0 j , roij, rioj, ri 
l j tcgfr*vvc, Sttfl^M* r o j » r o j , r + 

k Js r - k j m& it: 3 w&m%{&nitti+ 
h. i^ft, w^an^o ha* uzmmm 
m^mmwi'mMLtim-mT&ixi*. mm 

y#&&.?i,n£M£ti. LtaPoT, PDPfctrtt 10 
*SraKa&ofS££GSjL (9PM) 4 . 

[oo29]^ofc§, mxyy?^>wx%.>mm 
2\t. mimm^zm^xfm^mm mm 
mms24, 2 8 7) x-yy-f^jvvxm okhs 

( L UKfU) <7)ftimmi& U VDT\ 5 2 4, 287 
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[oo3o] (2) xamkmmsi^vm.m. 20 

mmy^'^vuxmme2it, 02 (a) cozm 
ts^i-Jte, JR^WAflW^s^^y^teAa 
*&iraH#*fS* r 00j. r 0 l j % r 1 0 j . r 1 
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r 0 j H r - k j mm 2 m.ammi^* 

■5. zw^^^izimuK/iifiititix^tcw^ 

4. 30 
[003 1] liBESatWCtt. «K*3A:fc«m;:?>' 

xwrnx**. HyienifeCTT«. mmyyj* 
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JcA*tS«H*l*«# r 0 0 j , r 0 l j , r 1 

0 j , r 1 1 j izm^x, atfrw^a* r 0 j , 

u mta&Mmmmmmu^ yy^Mzx^-t 40 

l>J8{H$g#<i# roOj. roij, r i o j . r 1 

1 j izm^X. m%l"<Jl>tf r 0 j s r 0 j , 

r 0 j . r-kj ofljS Lfc& WIS- ifcW «* -3 fc 

[0032] mtu, mmyy^vuxm.mii, 
xti ^^vm^mtm^^^w^mkh^z^ 
112 {a.)<Mtetnmz* yyyuzxjrrmim 

Wft-f r 0 0 j , r 0 1 j „ r 1 0 j s r 1 1 j 
wc, fMl/"^** r 0 j , r 0j , r + kj, r- 

kj comLtzmm^i&Ji't&tf. mmibjitfiSLM 50 
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mzmntifiizti^ H2 (b) t^-fi^H. ^y^Ati 
A^T&SMW? r 00j . roij, r 10js 
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r-kj. r - k j <o**Jt LfciHHt^fcaia-r* «fc o 

[0033] mmrnmxa. wmmmmmmu 
mmmm3 1 twumummm 2 txm&u 

HESS 3 2 <0H(c#A-f * i 5 UztiK *fW!tt£*i 
<dK*t>*rcii£n. Witr. S3gffiHflng«ttSii: 
^rrfijjDMLlHlfS 3 1 h*¥^f6]Jnfl:illK3 2wvfft*>- 
*«*T««LTfcJ:^. *liB!lB*lalfi&5 0li^ 

m-M.<oimizmtii><ox$>tni^\ mt&. muz 
fc^r, B*^m#A*5^P3 0iSii*r6]Jni[ii]S83 1 
k<m. *¥mi}mm3 2<DmmL ttdnm® 

S83 9t?fSIIlK4 0, 4 fflijEDP^IsISS 5 0 

^IfA^i^tfCtJ:^. 
[0034] «IEiatWC«. g^WPDP^ 

aiz^xwjiitztf, *m\tztiizmi h<ox% 
<< >^)V) aw&te^wx ^mmx% h . 

[0035] 

3 i j $Ai¥i}faton.®m 2 ) t h*<y b$m®$&3 3 1 

i^M^tii|BlE*3 5i:3iSll]S§3 6. 3 7t^Sfi|L, CI 

fc«0W*«KBL**ftftiLTSaillI»3 6, 3 7teSB 
* l/O*40>T. MW^A^fi-f-J: 0 t'>^r^t*>y h$t. 
comizX 0 , ^SJt* J ffiT-r 4 £ t Sr < . Lfrfc . 

[0036] L*^i , A*WHlfi#^«WtV^kWRS 

^t*trtM»«wwt*tattts «jEantt0»5o*» 
^^jsm^ yyuwxmmtofrk&ttiwijtm 
%mzmm&ffl$iiM®m<?>iimzi)mLx^hcr> 

x\ xtt&mmmm^couKfrtfmmLtzm-m 
p) ^tujjtmmm^ (nwi^) tca^rc 

[003 7] $^>tc, A*^K«aillI»*BHt. A* 
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